Because the Maldives is a country of islands it has been assumed, until now, that iodine deficiency disorders (IDD) are not a public health problem. However, no systematic scientific survey has been carried out to assess the status of IDD in the Maldives. This study represents the first IDD survey by the Government of the Republic of Maldives in association with UNICEF Maldives. Undertaken during June and July 1995, the survey adopted the EPI 30 Cluster sampling technique, as recommended by the Joint WHO/UNICEF/ICCIDD Consultation. Based on population proportion to size, a total of 30 clusters were chosen from sampling frames of all 200 islands. A total of 30 schools and 2834 children aged 6-12 years were surveyed. The total goitre rate was 23.6%, with grade 1 goitre contributing 22.5% of this figure. The prevalence of goitre was greater in girls (26.6%) than in boys (20.7%). The median urinary iodine level was 6.7 µg/dL and 65.5% of children had urinary iodine levels below 10 µg/dL. It is evident from this survey that IDD is a public health problem in the Maldives. Hence, efforts to control IDD should be instituted. The most common method of iodine supplementation is iodised salt. As tested in a non-representative sample of 39 salt samples, only 8% of salt had adequate iodine levels of approximately 15 p.p.m. Because all the atolls are affected there is a need to introduce universal salt iodization in the country.
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All of the 200 inhabited islands were listed with their population. A total of 30 clusters were selected from these by population proportion to size. In each cluster, all school children in grades two and three were examined. As a result, some of the children above and below the age group planned were also studied. However, the sample size in the 8-10 years age group was adequate.
Informed verbal consent was obtained from each school principal, teachers of the classes involved and local village leaders. All children were clinically examined for goitre by one person. This opportunity was also used to train and validate other team members in clinical examination of goitre. The grading of goitre was done as per the classification recommended by the Joint WHO/UNICEF/ICCIDD Consultation. 5 On the spot casual urine samples were collected from every tenth student using wide-mouth screw-capped plastic bottles. The first child in each school was selected randomly and then every tenth student was enrolled. Urinary iodine estimation was done using the wet ashing method described by Dunn et al. 6 In addition, several samples of water from different sources such as rain water and ground water were also collected for estimation of iodine content. The iodine content in water was estimated using the method described by Karmarkar et al. 7 Salt samples, both packed and loose, were collected from the shops in the island for estimation of iodine content. The iodine content of salt was estimated using the titration method. 7 All of the laboratory work was undertaken in the ICCIDD laboratory in Delhi. The data were entered in the database and analysed using the EPI INFO package (Version 6; Centre for Disease Control and Prevention, Atlanta, GA, USA).
Information was gathered from a sample of the families on each island regarding their salt consumption and storage practices. In addition, the women were asked whether they predominantly consumed reef fish or tuna fish, and questioned about their methods of preparation.
Results
A total of 30 schools and 2834 school children in the seven atolls were surveyed. The highest number of students examined were from Seenu atoll (n = 640) and the lowest from Raafu (n = 239). The age and sex distribution of the study children is given in Table 1 . Children in the age group of 8-10 years constituted the majority (69.2%) of the population. The prevalence of goitre in different age groups is given in Table 2 . The overall prevalence of goitre was 23.6%. The prevalence of grade 1 goitre was 22.5% and grade 2 (visible) goitre was 1.1%. The prevalence of goitre was higher in children above 10 years of age. The prevalence of goitre among different sexes is given in Table 3 . As was to be expected, girls had a higher prevalence of goitre (26.6%) than did boys (20.7%). However, as the sample size was calculated only for estimating the prevalence in the 8-10 years age group, the sample size may not have been adequate for making comparisons based on age and sex.
The distribution of urinary iodine levels is given in Fig. 1 . A total of 316 urine samples were analysed for iodine content. Of these, 65.5% had iodine levels below the recommended level of 10 µg/dL. The median urinary iodine level was 6.70 µg/dL.
Iodine content of water
The iodine content of water in the Maldives is shown in Table  4 . The number of samples examined was small. However, this can be considered preliminary information. All of the water sources had high concentrations of iodine. The iodine content of well water was highest with a mean iodine content of 38.8 µg/L. 
Rapid assessment of dietary practices related to iodine deficiency disorder and its control
In the rapid assessment conducted among a few families it was determined that the average consumption of salt was approximately 10-15 g per person per day. The salt was stored in plastic containers and covered. In most households it was kept near the fire place. Salt labelled as 'iodised' was available on only a few islands. In general, people did not eat reef fish, which are known to consume sea weeds rich in iodine. Rice and tuna fish formed the staple diet. In many places the head of the tuna fish, which by virtue of containing the thyroid gland of the fish is rich in iodine, was not used in cooking. Moreover, the fish was cooked unusually in open pots, which would lead to loss of iodine by evaporation.
Discussion
The grading of severity of IDD as a public health problem is based on the criteria recommended by WHO/UNICEF/ ICCIDD. 5 The summary indicators and their interpretation is given in Table 5 . According to these criteria, IDD appears to be a mild to moderate public health problem in the Maldives. Thus, contrary to the conventional wisdom, IDD poses a public health problem in island populations as well as mainland populations. This has also been demonstrated in the Nicobar Islands of India, as previously mentioned. In the assessment of goitre by palpation, intra-observer variation is acknowledged, especially in the assessment between grade 0 and grade 1. The manifestation of goitre in a population is a function of several factors, including age at which iodine deficiency occurs, sex, and the severity, duration and status of iodine supplementation measures. In general, the prevalence of goitre in a population gives information about a region's historical status with respect to iodine deficiency. Urinary iodine estimation is more objective and less prone to observation errors. It gives information about the current status of iodine levels in a population.
Even though fish is part of the Maldives diet, the fish type, portion or cooking method can mitigate against it as an effective iodine source.
The iodine content of water was found to be high. The concentration of iodide in sea water is approximately 50-60 µg/L. Water from deep wells can provide a major source of iodine. The rain water that returns iodine to the soil generally has iodine concentrations in the range of 1.8-8.5 µg/L. 8 One reason why an area could be iodine deficient is lack of iodine in its soil, which would be reflected in the ground water. In general, iodine-deficient areas have water iodine levels below 2 µg/L, as in Nepal and the state of Uttar Pradesh in India. According to the findings of this study, desalinated drinking water had lower concentrations of iodine, whereas well water was extremely rich in iodine.
By and large, the population of the Maldives was consuming salt which was either not iodised or inadequately iodised. Dietary habits also deprived the residents of the iodine present in sea foods. However, the salt storage practices were favourable for the retention of iodine in salt. Thus, the population of the Maldives definitely needs iodine supplementation measures.
The most common method of iodine supplementation is iodised salt. The Maldives has not yet introduced any intervention strategy for IDD control. The Maldives receives most of its salt requirement from private traders in Tamil Nadu in India. To date, no salt is produced in the Maldives. The results of this survey thus show the iodine content of salt in the absence of any conscious and deliberate efforts by the Government to increase iodine levels. The Maldives may require the introduction of legislation banning the import of non-iodised salt.
Because all of the atolls are affected, there is a need to introduce universal salt iodization in the Maldives. In order to have an effective program, the regular monitoring of iodine content in salt at the different stages of production, distribution and, in particular, at consumption level is essential. Given that the problem of iodine deficiency has only recently begun to be seen as important, efforts are still needed to increase awareness of the problem. There is a need to initiate a series of information, education and communication activities related to IDD among those groups which have a special interest in seeing the problem eliminated. These stakeholders, who include IDD experts, non-government organisations, salt industries, the Government, policy makers, professional communicators, educators, healthcare providers and agriculturists, would promote appropriate food habits, training, curriculum development, lobbying and salt standards etc. A resurvey using the same methodology should be carried out after a period of 3 years to assess the impact of the universal salt iodization program. 
